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shown at c, the diameter being reduced and the depth increased. The cup
need not be cylindrical but may be rectangular or, within limits, of any
desired shape. A cupping operation differs
essentially from a bending operation as will
be appreciated when it is realised that the
annular ring of material x, shown shaded in
Fig. 97(2, must be changed in form to the
ring y, Fig. 973, which is smaller in diameter
than x; the material must thus be caused
to flow considerably during a cupping

operation. It is quite possible, and in fact is usual, for the thickness of
the wall c of the cup to be considerably greater than the thickness t of the
original blank. Hence it is usual for the punch used for a cupping opera-
tion to be made smaller than the die opening by an amount equal to about
2J times the thickness of the blank, t, so that an allowance
equal to \t is made for the thickening of the wall of the
cup. The corners of the punch and die must be well
rounded as shown in Fig. 98 and a lubricant such as
tallow, lard oil, or soap suds is generally used. A cup
whose depth is greater than about i| times its diameter
(or about half the blank diameter) cannot usually be made successfully in
one operation.

When soft ductile materials such as cartridge brass are being worked,
cupping can be done with a simple punch and die as shown in Fig. 98
without any difficulty, but with harder and less ductile materials such as
sheet steel, and with thin material there is always a liability of wrinkling

occurring in the walls of the cup. This
wrinkling can be largely, if not entirely,
eliminated by using a pressure-plate or
blank-holder during the operation. An
example is shown at E in Fig, 99, which
shows a combination die for performing
blanking and cupping at a single stroke
of the press. The punch A and die B
first blank out the material and then the
blank is drawn over the drawing punch
C by the recess D in the blanking punch.
During the drawing operation the edge
of the blank is gripped between the
pressure-plate E and the bottom face of
the punch A, the degree of pressure being
determined by the compression of the
block of rubber F. This pressure has to be carefully regulated; if it is
too low wrinkling may occur, while if it is too high the end of the cup
may be torn away from the wall. When the holding pressure is supplied
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